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PHASES OF IRRIGATION IN UTAH.
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Mr. mentioned his intention
to open an outlet drain for the short
intervening distance which would én-
able him to reclaim this land for cul-
tivation. He has made a complete
demonstration of what may be done
in the way of reclaiming salt grass
lands. In boring several artesian wells
for that purpese not far away. from
and above the slough, he found a
stratum of water at a depth of sixty-
five feet identically the same in taste
in the slough,
connection hetween

ra
stands
the
Holdaway

water
above

and appearance as that
3

m
tk

the

ating

The great advantage from developing
these water sources is that in doing so
the adjoining lands will be effectively

1derdrained, and the constant sat-
ation which is injuring the soil is
ercome. Let this be done system-
atically, and in conneection with the
ditching proposed in the construction
of the dykes, and again either party,
the land owner or the water user, will
benefited more than the total co«:.

Water from Tunnels.

As v have said, not all the water
that falls in the mountains finds {its
way into the rivers. Some of the rock
formations have more crevices than
others, through_ which water Is cours-

ur

be

ing gradually 8r is standing perma-
nently. Others are of a loose and por-
ous nature, allowing percolation.

Wherever these are found it is practi-
cable to develop water by tunneling
There are alféady many examples of
this where considerable areas are irri-
gated from 4@m. Usually these are
permitted to run the year round, wast-
ing during eight months. They should
be reservoi and carefuliy conserved
—trebling their value.

On the Tributary Streams.

Instead of seeking to deprive present
use of water altogether, or instigat-
ing law g$uits, which are costly experi-
ences foe both parties, with no certain-
ty as to the result, will it not be pre-
ferable ta encourage more intelligent
use and thereby effect a great saving?
This part of the subject will he treated
more exhaustively elsewhere, hecause it
is in this connectis
opportunity for increa
water than in any oth

NEEDED. |

Fourth-—Showing location of black 1-
kali in a similar way.

No service that eonld have been ner-
formed for the state couid be of gre:

practical valwe, but in ail that area
ardly land owner has been found
to appreciate it and profit by the sug-

gestions.although the pre
Gardner’'s assertions as
mation will do for the trict Is con-
vincingly given b the results which
have followed tile drainage in three or
four instances.
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UTILIZE UTAH LAKE FULLY.

providing a
abeve the irrigable lands of
Lake cotinty, nature has been es-
ially kind. Jt is a great lake ba-
substant! 11y and =:feiy dammed,

sin
catching the arainage from an avea of

5000 square miles, fed by matural
streams and springs on ihe surface,
nd with oppoitanily for developing
water (rom artesian’ sourres Yary-
ing depths.  Although loca in the

adjoining county aand serving the citi-
zens of Lhat cdunty a useful purpose
ne a fisking ground, with many at-
temctions for the pleasure seeker, it is
below any land there that can be irri-
gated fromw it by a.gravity aow. To
utilize it as u ceservoir there are no
antagonistic interests to be considered,
vrovided that there be intelligent co-
operative action with due regard for
g g A
es, and for the generval welfare
m state as a whole,
It is a comparatively shallow body of

water, and the dutiet iy through & tor- | arez within the meander hn
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adily prevented.
There nced in fact., no scarcity
ter until fully three times the
acreage under irrigation shall
been brought under cultivation.
legislation may be needed to
compel the bull-headed individuais to
regard their own interests and
neighbors’ rights, but not much.
A public sentiment that
insist upon fair consideration for
rights of all, there will be no o
to appeal to the courts.
Let the present companies of every
class choose their ablest men to rep-
reser:t them in a conference where com-

valley
first
the

more

be,
of t
present
have
Some

With
will

the
asion

petent enginecrs shall be called in to
devise a general system developing.
congerving and utilizing water that
shall amply provide for the require-
ments of all present users, and for
such extension of its use as their
judgment shall dictate.

It must come to this eventualiy.
Why not now It is with this end in
view that The Feérald presents a

number of suggestive articles bearing
upon the several branches of the sub-
ject. The reforin must come, if at all.

from- the water nsers themselves. They
and

should get
think fast.

to thinking about it,

natural reservoir at, tuous channel for several miles, with

very little fall, and consequently a slow
current to the outflow until it reaches
the canyon of the Jordan Narrows,

! where the fall rapidly increases.

It covers about 150 square miles. or
in round numbers 93,00 acres. g0 that
each foot that may be gained upon the
surface will represent 93,000 acre-feet
of water, an ample supply for 30,000
acres, or for more If it is carefully dis-
tributed and utilized.
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Second—The rights of owners in the
adjoining lands must be respected
Fortunately, it is possible and
ticable to cover both thes
cies at a cost that will
the results and in a manner
afford the people of Salt Lake
supply of water
gation, and at the same time
prove and greatly increase the
the border lands for the Utah

owners.

Before ar
improv may be noted that
by an agreemeni made several years
ago between representatives of the re-

prac-
ontingen-

that

county
for irri-
to im-
value of
county

the general plan

spective parties, authority was given
to raise and hold the lake at a level
fixed as a 'n-nmln-r-miso point When

i= filled to the extreme
upon, about three and a half can
be drawn from ils surface. - mar-
lake when so filled may be
the established “meander
property rights abeove
it determined and acknowledged.

The Plan.

The sugsestion, then, that was pre-
sented by the writer several yea ago
is t¢ build a dyke along the shore line,
so established that it will permit of
roismg the surface, say five or six feet
above the “compromise point” without
increasing the surface area.

First, the ofutlet should be
on the most direct line to the
to the low depth at whic

Py
eet

as

narrows
h water

the established canals: and this should
not cost much more than to put in a
pumping plant as proposed. Gates at
the margin.of the lake would then en-
able such control that in cases of ex-

treme drouth, like the present, water
cou'd be drawn somewhat lower than
it can be now, while in periods of ex-

dredged |

I son.

height agreed |

can be delivered to the headgates of |

cessive rainfall enough could be stored |

to carry over sufficient for one, or even
iwo, dry years. This part of the plan

iz for the direct benefit of Salt Lake
county.
et us consider the rights of the

1"tah county land owners. In building
the proposed dyke, a drain ditch deep
encugh to intercept all seepage water

{ will readily

the raging current of that mighty river
can be restrained during flood periods
by earth embankments from ten
forty feet high and extending hundreds
~f miles, the matter of building

ordinary railroad grade aloug the com-

paratively placid lake to cuntrol a six- |

foot
Agzain,

rise is a trifling one.
if any
with the great vking
land, where the waters
lent North sea are held at bay, and
where immense drainage works are
requisite to discharge the flow of great
rivers over the embankments, they
understand what a small
undertaking this will bé in
There the reclamation
land has justified the entire
Here the benefits will be
far greater in proportion.
The total cost, including all pumping
machimery, of dredging and dyking

readers are
‘stem
of the

familiar
of Hol-

turbu-

of the
outlay.
double and

to

i an |
{ embankment not much higher than an

compari-

has been made on the waters of the
proposed reservoir, it is ultimately in-
tended to bring all the city water by
the high line canal to provide for fur-
ther exchanges
| waters of the mountain streams.

Every industry estabiished or
fited by the employment of the
supply, either directly or indirectly,
should be encouraged for the pubiic
weal. It should be the effort of every-
one to harmonize conflicting interests,
to enable the people to take a broader
view, and so obtain the greatest ag-
gregate of benefits, individual or com-
munal.

The qguestion of conserving and in-
creasing the water supply to be stored
in and utilized from that great reser-
voir are considered ™n other articles in
this issue. The map presented here-
with will assist the reader to better
understand the situation and the plan
herein proposed.

bene-
water

WHERE THE WATER CAN BE FOUND. |

#In another article a plan has been

presented for utilizing Utah lake as a
resérvoir, written with a view, as is|
this one, to set the people thinking

along broader lines and with more rée- |

gard for the rights of their neighbors.

Now, a reservoir to be of practical
service must be filled, at least occa-
sionally, and the question which is
agitating the people at this time is|
where to find the water to fill it.

A party of gentlemen, representing |
the canal companies of the county.

have been over on the headwaters of

the Weber river, and they have filed
an appropriation of “surplus” waters

with a view to taking them across the
divide by a canal and so empty what
a small canal will carry into the Pro-
v river, and this with the expectation
that it will eventually reach Utah lake.

; They have evidently had some misgiv-

under the dyke embankment should be |

time
drainage

excavated, vhich at the same
should - furn:sh outlet -for
ditches, or tile drains, to
jands now sm:charged with alkali, or
so saturatel with seepage water as to
depreciate the'r value, far below what
it cught to be. h
lishmen: of the beet sugar industry,
which creates a demand for the prod-
ucts of theusands of acres of beets in
the district where suech reéclamation is
proposed, insures an increase in the
value of =uch land to three or four
times the price at which it can now be
seld.

it follews, then, that both parties in
interest would be substantially bene-
fied by such an improvement. In fact,
either coule easily afford all the ex-

A great part of the distance around it } pense involved for the benefit it would

the rhores are abrupt enough to permit
raising the surface without objection-
able overflow, but for several miles on
the south and east the margin of the
lake #Mopes so gradually that each foot
of rise will overflow a large area, and
this of land which iz valuahle for cul-
tivation, and for most of which pri-
vate ownership has been established.
Surveys made by the ecity show that
a4 contour of five feet above “compro-
misa” Jevel will add 15,900 acres to the

N

|

directly derive. Jf joined in the under-
taking, as they should be, the people of
both countics would have a direct and
very impe n{ share in the beneifits.
There would be practically no damage:
it would be ali benefits.

The cost, while it would aggregate a
considerable sum, would be compara-
tively small, far below the general ex-
pectation. It is work that can be done
entirely with dredges, which, as now
constructed, can excavate earth at a
éost of 2 or § dcemis per cudbic yard.

reciaim the |

Fortunately. the estab- |

remus has answered them, wisely, in! rer. oy Fret i e

! effect that the engineering «difficulties i ;;!;i;atit’};:h ';;Snl-:);;f:r;;‘g r_?,?ix::d\?a\{g;
| are probably surmountable, but he is| ;5 well as for the use of the coal mines

| not certain about the legal obstacles. |7 under}l@.nd that notice has already
| Let us give the subject a little con- | heen served forbidding it, and that it

| sideration in a friendly spirit, and 100k | \vi]] be fought in the courts and in the
| at its several sides. There is as much | jang office, if the project is persisted
{land, and as good land. in the Weber|in It would appear under all these
j-valley, from n south pretty nearly | circumstances that the idea of getting
j-to Farmingtoh. and right along th2) water into Utah lake from either the
| railroad, wailing.. improvement, as|yyeper or the Duchesne rivers may as
{ there is in this county. The citizens | \eil be abandoned. It will save a lot
{ of that district have already built a| of time and some money.

| reservoir in the valley several miles| ™ yzqin “it 15 proposed to shut off all
| above the city, for the enlargement, of | gpnropriations . fro the tributary |
| which the plans have bein drawn. . streamis flowing into the lake. Here

{ Are they likely to consent that the ‘ .

ings about what the outcome would be,
and whether it would be permitted by
the people in that vailey, as they re-
port having inquired of residents along
the stream whether there would be ob-
jections raised, and have been an-
swered in the negative. It will be well
to remember that this is one of the
occasions where unanimous consent is
necessary. They have also asked the
state engineer’'s opinion, and Mr. Do-

most important part of the supply for
it shall be diverted, and especially that
part which melts latest, and from that
section of the watershed where there
is the heaviest snowfall?
er Side.

Perhaps the bhetter way to see the
sitnation closely is to lcok at the re-
verse side. Syppose that the people in

i

1 Weber \'an_e.\' should undertake to di-
vert the headwaters of the Provo river
to fill their reservoir. Is there any

Lake wouli do about it? Not very
much, certainly! Looked at from this
point of view, the proposition appears
| almost ridiculous.

If the attorneys employed by
| aforesaid committee will look for pre-
cedents they will discover that the
government has already ruled that wa-
ter cannot be removed from one drain-
age basin to angther where there
public land available in the one to
require its use and to thereby deo ulti-
mate injury. The Duchesne river flows
through not only public land, but

through Indian reservations not et
opened for settflement. Can it be rea-
sonably supposed, when this is taken

into consideration, that the diversion
'uv. proposed from that river will be
| Aowed ?

As suggesting what may be antici-
pated for any such movement. let us
look in another direction. The farmers
of Sanpete county have purchased a lo-
cation right and have expended several
thousands of dollars in preliminary
work, with the intention of building a
reservoir on Gooseberry ereek, one of

! oo, it may be advisable to consult pre-
cedents. Let the attorneys obtain the
report of a notable decision made sev-
eral years ago as to the waters of the
Salt river, in Arizona. Although it

was in the district court, the principles | within three feet of the surface, from
were clearly enunciated and many ei- | threeto ten feet below, and more than
supreme court cases were | ten feet below.

tations from
so directly to the peint, while at the

« same time the decision was so eminent- lalkali and the relative percentages.

'popularly spoken of as white or black

with farmers for the '

until there has
| been a concentration of these
|or near t surface by the ap

| feet
| gradually

fat

i mosphere.
|of acres in the valley ¥

doubt about what thé citizens of Salt :&~~r a sand streak or seam being found |

the |

| sipated by evaporation.

is |

| The lower portions generally contain
i the larger percentage of clay; the sur-

a percentage of alkaline

salts,

|
|
alkali. !

If there is as much as one-half of one
per cent of the former in the surface
foot of soil it is at the dang point;
if as much as one r cent it will de-
stroy almost any farm or garden plant
immediately upon its germination. If
there be one-tenth of opne per cent
of the black alkali there is 'danger. and
cne-fourth of one per cent is destruc- |
tive,

Not many of the tillable iz
surcharged with alkali

ands becor

of irrigating waters X Cessiv
tities, or in the ordinary course of
gation when water with which the i
is saturated to a depth of three or four
dissolves the alkalies, and then
finds its way back to the
surface and is evaporated, leaving the |
salts behind at the surface.
Generally these so have
posited under water when

de-

a

been
it was

| great fresh water lake, and it is found
in stara of loam, clay and sand. those !

the rface
rom the action
There

becoming
of frost
are

productive |
and the at-
ny thousaads
here the Llue |
clay sub-base is overlaid with v-'u«".\f
rata to a depth of from four to six

just above the cl When' such lands |
as these are irrigated the excess of |
water will pass through to the sand, |
nd following the slopes will pass off |
inte the river as seepage, or as it |
reaches the natural wash drains is lis-

Fertile Land Injured.

As little attention has ever been given
to leveling the land before irrigating,
one of the greatest mistakes ever made
by the irrigating farmer, the water has
been forced over the high points oy
submerging to the depth of several
inches the depressions or general «sur-
face. It is held there until the soil is

, completely saturated and the dissoived |stfad of Coitonwood.

salts are started toward the surface.

face dries off quickly and bakes, the
water from below being drawn by cap-
illary attraction rough the more ro-

| serted

A Golden Opportunity.

Within the area
shown clearly there are more than (90
000 acres of land which v
brought into cuitivation were
fully productive, but were so
watered en the surface and from
age as to concentrate the alkaline

surveved

yet property worth
at $10,000,000 there uncuiti-
vated, and unsalable at any price. when

least

by the expenditure of one-tenth tha:
amount it will become availab
for the highest grade

d1 Nor is it nece

a There is hardly a section
cannot be drained as a
many parts of it there sepa
drainage for quarter sections or f

a

ti

es.

The people who lived over there
it like a flock of fright>y
sheep, condemning and denouncing

ao-

set terms. They ought to have 1
“tapped for the simples.” Even
tors, who are supposed to be mse

ordinary intellige
their readers to
lands on the west s
of the river has d better, at
at portion of it close around the
use the lands are higher and
steeper grades, that the ws
drawn aws to the river more
and at the same time
washed clear of the s
tent by the rainf
ever, tens of thou

o
-3

S0

ands of acres on th's

side of the river suffering from the
same cause and really no better off,
though they conti e to be sold at

or more per acre. A farmer

other day., in Farmers' ward, one of

a st watered” bodies of
valley, remarke
they got the

the finest
land in the
the e w

!ductive the land becomes. He was un-
der t impression th=t it was becauss
the Jordan water was being used in-

Had he dug to a
depth of three feet almost any time
during the summer in ma parts of

the ward he would have found standing
water, a condition calculated to injure
any land.

rous soils adjoinifg. This gives the
erroneous impression that the alka)i]
is present in the larger guantity in the |

Ar o . higher portion of the land. }
the principal tributaries of the Price !

As a result of the careless practice, or |
the general lack of knowledge on the |
part of the farmer, immense tracts
the most fertile lands have been
dered unproductive within the ¢

In/ the summer and fall of 1
agricultural department had Professor |
Frank D. Gardner, an expert from its|
division of soils, surveying anq _ex-
haustively investigating the conditions
on the west side of the Jordan. More
than 700 holes were bored within an
area of 250 square miles, or 160,050
acres, from six to twenty-five feet Jeap.
Many analyses of soils were made and
four colored maps were prepared pre-
senting—

First—The classification of soils into
eight distinct classes. ;

Second—Showing the relative depths
at which water could be found below
the surface during the dry periods—

Third—Showing the location of white

Drainage System Needed.

A drainage system is as imperatively
needed ‘over all this valley, and the
lower lands of the Utah valley, as is the
irrigation system. Drainage wiil deu-
ble the proiits from crops grown on ai-
most any of the irrigated lands, and
such drainage if ‘intelligently done

| would be comparatively inexpensive be-

cause of the presence of the sand seam
above the clay over. ngarly the whoie
area. It is through the sand seepage
occurs.

The agricultural department is now
introducing new varieties of seed wheat
and corn with a view to securing thosc

{ that will add even tWo or three bushels

to the ordinary yield. While this does
not appear to be a very great matter
when applied to the produet ef a single
acre, if 10 per cent can be added to the
aggregate ¢rop of 150,000,000 bushels of
wheat it becomes an appreciable addi-
tion to the national wealth. How much
mere, then, would be the relative gain
to the farmers of irrigated land where
doubling of the average crop, which is
entirely practicable, will treble the net
profit, and the gain will be so great to
the individual farmer.

Stated in another way, before water
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